Figure S1 illustrates how the superlattices were prepared for these studies. Figure S2 shows a typical GISAXS pattern obtained from a icosahedral AB 13 binary superlattice (ico-AB 13 BSL, similar to NaZn 13 , PDF #01-071-9884, space group 226) showing the indexing of the pattern. Figure S3 shows a TEM image of a bcc superlattice before heating; Figures S4 and S5 show the ico-AB 13 BSL and FCC structures formed after heating to 190 o C. Figure S6 shows nucleated domains of new superlattice structure after heating. Figure S7 shows TEM images of Au nanocrystals heated to 160 o C with added TOPB without initially long-range superlattice order. Figure S8 shows that nanocrystal ripening occurs only in the presence of air. Figure S9 shows transmission SAXS data for thin films of sub-2 nm diameter dodecanethiol-capped Au nanocrystals with various amounts of TOAB added and heated in air at various temperatures. These data show that the minimum amount of TOAB needed to induce ripening is a ratio of 1 TOAB molecule to 30 thiol molecules. Figure S1 . Illustration of how Au nanocrystal superlattices were prepared for (a) GISAXS and (b) TEM measurements. The vial is 20 mL in volume and was used to control the solvent evaporation rate and help extend the range of order in the nanocrystal superlattices.
illustrates how the superlattices were prepared for these studies. Figure S2 shows a typical GISAXS pattern obtained from a icosahedral AB 13 binary superlattice (ico-AB 13 BSL, similar to NaZn 13 , PDF #01-071-9884, space group 226) showing the indexing of the pattern. Figure S3 shows a TEM image of a bcc superlattice before heating; Figures S4 and S5 show the ico-AB 13 BSL and FCC structures formed after heating to 190 o C. Figure S6 shows nucleated domains of new superlattice structure after heating. Figure S7 shows TEM images of Au nanocrystals heated to 160 o C with added TOPB without initially long-range superlattice order. Figure S8 shows that nanocrystal ripening occurs only in the presence of air. Figure S9 shows transmission SAXS data for thin films of sub-2 nm diameter dodecanethiol-capped Au nanocrystals with various amounts of TOAB added and heated in air at various temperatures. These data show that the minimum amount of TOAB needed to induce ripening is a ratio of 1 TOAB molecule to 30 thiol molecules. Figure S1 . Illustration of how Au nanocrystal superlattices were prepared for (a) GISAXS and (b) TEM measurements. The vial is 20 mL in volume and was used to control the solvent evaporation rate and help extend the range of order in the nanocrystal superlattices. Figure S2 . A typical GISAXS pattern of icosahedral AB 13 binary superlattice (ico-AB 13 BSL, similar to NaZn 13 , PDF #01-071-9884, space group 226). Diffraction rings indicate that there are no preferential superlattice orientation on the substrate, and are indexed to ico-AB 13 BSL. The distinguishing features of an ico-AB 13 BSL is the prominent (531) BSL diffraction peak, 1,2 highlighted with green dash line. Other diffraction peaks ((731), (751), and (753)) that are only exhibited by ico-AB 13 BSL are also visible, and highlighted with green dash lines. 
